Although social support is used to determine transplant eligibility, the relationship between social support, medication adherence, and survival among transplant recipients remains unclear. We estimated the relationship between social support and post-transplant medication adherence and outcomes using 10 electronic databases from inception to January 2016. Study quality was assessed and all review stages were conducted independently by 2 reviewers. Systematic review and meta-analysis were conducted. Thirty-two studies (9102 participants) met inclusion criteria: 21 assessed medication adherence (5197 participants), and 13 assessed clinical outcomes (3905 participants). Among high quality studies, neither social support nor marital status was predictive of medication adherence or post-transplant outcomes. Social support was not associated with medication adherence. It was associated with superior post-transplant outcomes, but the relationship was not significant among high quality studies. Compared to unmarried recipients, married recipients were more likely to adhere to medication post-transplant, but this relationship was not significant among high quality studies. Marital status was not significantly associated with transplant success. Social support is weakly and inconsistently associated with posttransplant adherence and outcomes. Larger prospective studies using consistent and validated measures are needed to justify the use of inadequate social support as a contraindication to transplantation.
Introduction
Transplantation is the optimal treatment for people with organ failure, and for many, represents the only life-saving therapy. In the United States, approximately 120,000 people await transplantation and waiting times for some organs can exceed 7 years [1] . In 2015 alone, 6287 people died on the waiting list [1] . Therefore, transplant clinicians increasingly must balance concerns for equity and efficiency (medical utility) when selecting candidates [2] . Clinical guidelines issued by the Centers for Medicare and Medicaid Services (CMS) and professional societies provide explicit recommendations for use of medical, demographic, psychological, and lifestyle factors to assist transplant centers in determining eligibility and balancing equity and efficiency [3] [4] [5] [6] [7] [8] . However, vague CMS guidelines have raised concerns about potential ambiguity and lack of evidence for some waitlist criteria, including social support [9] [10] [11] [12] . Lack of specificity regarding social support definitions and acceptable support thresholds has resulted in significant variation in transplant centers' approaches to using social support to determine eligibility. No guideline explicitly defines social support, however, it often is considered to be services, care, or encouragement provided by social network members, often spouses or partners, family, and friends [13, 14] . Consequently, patients may experience disparate access to the transplant waiting list [15] [16] [17] [18] .
Currently, inadequate social support is a contraindication to transplantation (Appendix 1) [3] [4] [5] [6] [7] . Consequently, patients who cannot demonstrate sufficient social support may be excluded or delayed from receiving life-saving treatment [13, 19, 20] . Persons of low socioeconomic status, racial and ethnic minorities, and those living in rural areas continue to face disproportionate difficulty in successfully completing transplant evaluations, the first step in the transplant process [9, [16] [17] [18] [21] [22] [23] [24] [25] [26] . This may be partly due to greater difficulty meeting eligibility requirements, including social support [23, 27] . Using social support to determine eligibility could disproportionately impact vulnerable populations, who may face greater difficulty demonstrating adequate social support because of strained support systems, greater difficulty identifying caregivers who can take time away from work, and inability to self-finance home-based assistance [28, 29] . Given its potential for increasing inequality and federal regulations that mandate equity in access to the transplant waitlist [30, 31] , it is important to understand how predictive social support is of post-transplant adherence and outcomes.
Lack of an established evidence base for using social support as an eligibility criterion distinguishes it from other evidence-based eligibility Transplantation Reviews xxx (2017) xxx-xxx criteria, leaves it susceptible to personal bias, and illustrates the importance of synthesizing available data. While some studies have found that less social support is associated with worse transplant outcomes [32] [33] [34] [35] [36] [37] , others have concluded that this relationship is spurious [26, [38] [39] [40] . Although clinicians often cite the importance of social support for ensuring medication adherence post-transplant, the degree to which social support is predictive of adherence remains unclear [41] . Compared to other evidence-based criteria used to determine transplant eligibility, social support is controversial not only because of the variability and subjectivity of its assessment and the inconsistency in its measurement and use between centers [12] , but because its relationship to posttransplant outcomes remains uncertain [42, 43] . Furthermore, social support is the only evaluation criterion that uses information about other people to determine an individual's transplant eligibility.
We attempt to resolve these discordant findings, and expand upon this meta-analysis to include more recent data, and specifically assess the importance of marital status which is often used in clinical assessments and clinical outcomes post-transplantation (graft survival, morbidity, and mortality). This study aims to estimate the impact of social support and marital status on (1) medication adherence and (2) clinical outcomes following solid organ transplantation.
Methods
We defined social support as services, care, or encouragement provided by social network members, including spouses or partners, family, and friends. We included measures of perceived support (patient's subjective perception of available support) and received support (objective assessment of informational, instrumental, tangible, emotional, and appraisal support received) [13, 14, [44] [45] [46] . Marital status was analyzed separately because it is frequently used in clinical practice as a primary measure of social support, and is considered among the more comparable social support measures [47] . To avoid confounding, we distinguished social support from psychiatric history, financial status, and socioeconomic status (although these are often all included in psychosocial evaluations for transplant eligibility), and restricted our analysis to include studies that have assessed the independent effect of social support on post-transplant outcomes.
Our outcomes were medication adherence and post-transplant clinical outcomes, including graft loss, mortality, and morbidity. In the case of multiple outcomes, we selected the most significant outcome for our primary analysis and performed sensitivity analyses using the other measures. In studies using overlapping samples, we selected the largest or the one with longest follow-up.
We searched Pubmed, Ovid Medline, PsychINFO, Cochrane Library, and Google Scholar for English-language studies published before December 1, 2015. Search terms included social support, organ transplantation, and non-adherence (Appendix 2). We supplemented our search with reference mining of included articles.
Studies eligible for inclusion were those which involved adults (≥18 years) who underwent solid organ transplant and reported quantitative outcomes relating to at least one specific aim (i.e., medical adherence, post-transplant clinical outcomes). Due to the paucity of studies examining pre-transplant social support, we included studies that assessed social support preoperatively and postoperatively.
We required that studies report social support explicitly using validated instruments measuring social support, marital status, or measures of perceived and received support. As there is no standard measure for evaluating social support, all measures were considered (e.g., selfreport, questionnaire, interviewer rating, and formal evaluation), with the exception of global psychosocial measures that conflate social support with psychological, psychiatric, financial, and other factors.
Two independent reviewers with expertise in social support assessments (KL, AD), transplantation (KL), and meta-analysis (MO, RB) assessed each study for inclusion (KL, AD) and extracted data (MO, RB) including country, follow-up time, method of recruitment, sample demographics, type of transplant, type of social support assessed (perceived vs. received; marital status, etc.), methods of assessment for social support, outcome assessed (medication adherence, clinical outcomes), and methods of outcome assessment. Discrepancies were reconciled through discussion leading to consensus.
Two reviewers (KL, AD) independently assessed the quality of included studies using a validated tool that has been used to assess the quality of observational studies and particularly in studies relating to transplantation [48, 49] . Reviewers evaluated risk of selection, nonresponse, and information biases, as well as potential confounding, on a 3-point scale, with designated a priori values, based on six study parameters: number of subjects, study design, statistical soundness, medical factors controlled, demographic factors controlled, and psychosocial measures (psychometric properties) ( Table 3) . Scores ≥15 were considered high quality, and scores below 14 were considered low quality. Discrepancies in quality assessments were resolved by discussion.
We first conducted a narrative systematic review, qualitatively categorizing the main factors by which studies differed. These included: type of support (perceived vs. received); support status (married/ spouse vs. other support); study design (prospective, retrospective/ cross-sectional); method of adherence assessment (electronic, multiple methods, self-report); organ type (kidney, liver, thoracic); and timing of social support assessment (pre vs. post-transplant). We then qualitatively assessed the impact of marital status and social support on adherence and outcomes, using these groupings.
In a second step, we estimated the association between social support (marital status or measured social support) and adherence or clinical outcomes using a random-effects meta-analysis. We performed formal tests of heterogeneity by calculating the I 2 statistic [50] . Using the categories identified in the systematic review, we further explored potential heterogeneity by stratifying our analyses on variables potentially related to risk of bias (e.g. study design, study quality), and related to different types of support and outcomes, including transplanted organ (kidney, liver, pancreas, heart, lung), type of social support (perceived vs. received), and method of assessment (self-report, scale, clinical interview). All analyses were conducted using Comprehensive Meta-Analysis software (Biostat, Englewood, NJ). If studies used multiple methods to evaluate social support, we selected the measure which was validated and most robust, and we included others in sensitivity analyses. If studies used multiple methods to evaluate adherence or clinical outcomes, we consulted experts in the appropriate transplant field (e.g. liver transplantation) to select the most relevant measure.
Results
The literature search identified 550 potential articles from electronic databases, and 45 additional studies were procured through bibliographic review. After removal of three duplicate publications, 547 remaining studies were screened during title and abstract review, 116 of which addressed the specific aims. After full-text screening, 32 studies met inclusion criteria: 21 studies assessed medication adherence and 13 studies assessed clinical outcomes (Fig. 1) .
Included studies were published between 1992 and 2015 and were conducted in seven countries. Studies included a number of different organ transplant types (with some including multiple organ types): 9 heart, 11 liver, 16 kidney, 8 lung, and 1 pancreas. Five studies included multiple organ types. There was wide variation in social support measures, follow-up time, and population characteristics. Included covariates and potential confounders were not consistent across studies. Studies used either marital status or a validated instrument to assess social support. In the absence of such measurements, social support was reported using modified instruments, semi-structured interview, or chart review with investigator rating (Table 1) .
Eighteen (56%) of the included studies were of high quality (Table 3) . Twelve (38%) of them were prospective studies. Twelve studies included over 200 participants, and 8 included fewer than 100 participants. Most studies controlled for at least two sociodemographic (age, gender, marital status, or education) and medical factors (diagnosis, type of transplant, or disease stage).
Medication Adherence

Marital status
Twelve studies (2432 patients) examined the relationship between marital status and medication adherence for heart, liver, lung, and kidney recipients (sample size ranged from 37 to 544 recipients) [32, 36, 40, [51] [52] [53] [54] [55] [56] [57] [58] [59] . Marital status was generally extracted from medical records. Table 2 summarizes study characteristics and Table 3 (Fig. 2a) . However, evidence regarding the relationship between marital status and medication adherence varied based on study design and study quality (Table 4) . In a sensitivity analysis assessing the impact of study design, there was no statistically significant association between marital status and medication adherence among prospective studies (3 studies; N = 294; OR = 1.24 (CI 0.75, 2.04), whereas a relatively strong and statistically significant association was observed among the 9 retrospective/cross-sectional studies (N = 2138) (OR = 1.51 [CI 1.22, 1.87]). Similarly, the association between marital status and medication adherence was not statistically significant among the six (N = 1199) high quality homogenous (I 2 = 0%) studies (OR = 1.20 [CI 0.92, 1.57]).
The largest study which assessed the relationship between marital status and medication adherence among 444 liver transplant recipients using lab values, clinician notes, and the adapted version of the Medication Adherence Report Scale (MARS) found no significant association [56] . By contrast, three smaller retrospective studies of kidney recipients found a statistically significant relationship between unmarried recipients and lower medication adherence [40, 51, 53] . As the sensitivity analyses demonstrate, studies finding a significant effect for marital status tended to be retrospective, of lower quality, and mostly involved kidney transplant recipients (8 of 12 studies). The relationship between marital status and medication adherence varied across organ transplant types ( 1) Medication None Self-report Patients answering "never" (Single item: "In the last 14 days, how often did you not take a dose of your medication?") were considered to be adherent. Any response other than "never" in one of the studies, other aspects of support (caregiver support and social connectedness) were associated with adherence.
Social support (non-marital status)
A total of 16 studies (2765 patients) examined the relationship between social support (received or perceived) and medication adherence for heart, liver, and kidney recipients [26, [32] [33] [34] [35] [36] [38] [39] [40] 53, [55] [56] [57] [60] [61] [62] . Table 2 summarizes each study. Table 3 reflects the quality assessments. Overall, social support was not associated with post-transplant medication adherence (OR 1.05, CI 0.97, 1.14). There was more heterogeneity among these studies, likely due to inclusion of multiple types of support (perceived and received), and a large number of low quality studies (I 2 = 66%) (Fig. 2b) . The relationship between social support and medication adherence did not show notable variability by organ transplant type, with the exception of liver transplants (Table 4) . We found that liver transplant recipients with higher social support experienced 1.34 (CI 1.01, 1.77) higher odds of medication adherence. Another source of variation resulted from timing of the social support assessments. Among the 3 studies which assessed social support prior to transplantation, social support was not associated with adherence (OR 1.00, CI 0.83, 1.19). However, among studies using only post-transplant assessments, the effect was larger (OR 1.11 CI 1.00, 1.24). There were no differences based on study design. Nine high quality studies (N = 1898) revealed a somewhat higher association between social support and medication adherence (OR 1.15, CI 1.00, 1.32) although the effect was not statistically significant, and there was notable heterogeneity (I 2 = 76%). This may be due in part to the differences between the impact of perceived versus received support. The majority of studies measured perceived support. In studies which assessed patients using the subjective measure of perceived social support, patients who reported higher levels of social support showed statistically significantly higher odds of medication adherence (OR = 1.16 [CI 1.02, 1.32]). One of the highest quality studies, a prospective study (n = 304) of lung and heart recipients, found a statistically significant association between perceived family caregiver support and medication adherence, measured using recipient and caregiver surveys (OR 2.59; 95% CI, 1.20-5.58,), but reported no correlation with perceived support from friends [33] . Another study by the same authors (using the same measures of perceived support) did not find this association. This may be due to a younger population, a smaller sample size (n = 101), transplant type (heart recipients), or differences in measurement of adherence. Four of the highest quality studies assessing perceived support did not find a statistically significant relationship between perceived support and adherence.
Clinical outcomes
Thirteen studies (3905 patients) examined the association between clinical outcomes post-transplant and social support [37] [38] [39] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] . Eight studies examined transplant success, seven assessed patient survival, and one assessed duration of graft function (with some studies reporting multiple outcomes, see Table 1 ). There was inconsistent evidence for a relationship between marital status and social support by outcome type. For studies that assessed numerous social support and outcome measures, we only included the significant findings in the meta-analytic models. We describe the findings in context, including non-significant findings, below.
Marital status
Five studies (N = 3085) assessed the association between marital status and clinical outcomes [37, 39, [64] [65] [66] . Compared to unmarried recipients, married recipients experienced 1.25 higher odds of better posttransplant outcomes, but this was not statistically significant (95% CI 0.87, 1.79) (Fig. 3a) . These studies were heterogeneous (I 2 = 72%).
The association between marital status and clinical outcomes varied depending on study design and study quality (Table 4 ). Prospective and high quality studies (N = 2745) found smaller associations (OR 1.08; CI 0.69, 1.69), while retrospective and low quality studies (N = 340) found larger associations (OR 1.63; CI 0.88, 3.02), but none of these were statistically significant. Of the two highest quality studies investigating marital status and survival, the larger, prospective multi-site study of 555 heart transplant recipients found a negative correlation between marital status and survival, suggesting that married recipients experienced lower 5-to 10-year survival (hazard ratio, 2.96, p = 0.03) [37] . Conversely, a study of 260 recipients of heart transplants found [64] that 5-year survival (excluding deaths within 60 days) was 84% for married patients and 69% for unmarried patients (p b 0.01).
Social support
Ten studies (N = 1455) examined the association between social support (received or perceived) and clinical outcomes [37, 38, 63, [66] [67] [68] [69] [70] [71] [72] . Patients reporting higher social support experienced statistically significantly higher odds of superior post-transplant outcomes (OR 1.30 [CI 1.02, 1.66]) (Fig. 3b ), but the relationship was not significant when analysis was restricted to high quality studies (Table 4) . There was no difference between estimates from prospective vs. retrospective studies. The impact of social support on post-transplant outcomes varied by organ Overall, social support was not consistently associated with improved survival. Three studies examined the relationship between perceived social support and survival, and only one found a positive correlation [37, 69, 72] . In the highest quality study (n = 555), perceived social support (measured using the Social Support Index) was not significantly associated with survival, consistent with findings of another smaller study [37] . Conversely, a single prospective study of moderate quality found that, among 94 heart recipients, 92% of survivors as opposed to 71% of deceased had "good social support" as determined by psychologist and psychiatrist (p = 0.02) [68] .
All three studies examining the relationship between social support (or marital status) and acute rejection episodes found that social support was not associated with rejection [39, 64, 68] . One low quality (52) , nine patients had two transplanted organs (heart-kidney, n = 4; heart-lung, n = 2; liver-kidney, n = 3).
retrospective study examining outcomes among pancreas recipients found mixed results between perceived social support and graft loss [66] . Among 80 pancreas recipients, authors found that low perceived support from a first degree relative, but not from a spouse or significant other, was significantly correlated with graft loss (p b 0.05) [66] . Two studies found no significant relationship between social support (received, perceived, or marital status) and hospital length of stay or unexpected hospitalizations [39, 72] . System for rating methodological quality of studies. Parameters rated on a scale of 1 to 3, with a higher scores indicating higher quality. Subscripts represent specific factors controlled (a = diagnosis, b = type of transplant, c = disease stage, d = risk estimate, e = age, f = gender, g = marital status, and h = educational level). ⁎ Included in both outcomes and adherence. Fig. 2 . Forest plots depicting relationship between marital status, social support and medication adherence. 
Discussion
Determining which patients to waitlist for transplantation involves complex decision-making by transplant teams, who must concurrently balance individual patient needs for life-saving treatment with the needs of the population to ensure good stewardship of donated organs. Transplant teams may also consider new CMS initiatives increasing oversight, reporting, and sanctions associated with poor outcomes, which may affect their risk tolerance. Ambiguous guidelines, broadly defined criteria and assessments, and insufficient evidence, can result in listing decisions made upon implicit judgments, undermining the National Organ Transplant Act (NOTA)'s goal of ensuring equity [28, 29] .
Our analysis examined the evidence for using social support as a listing criterion. We found an inconsistent relationship between social support or marital status and medication adherence and clinical outcomes following transplantation. For the first time, our study estimates the independent impact of marital status and extends findings about the relationship between social support and medication adherence to clinical outcomes post-transplantation. Although social support is commonly thought to affect transplant outcomes primarily through adherence, we found that social support was not associated with medication adherence (OR 1.05, [CI 0.97, 1.14]). These results are consistent with a previous meta-analysis [41] . Among only high quality studies, social support was not significantly associated with post-transplant outcomes, however, greater social support was associated with superior post-transplant outcomes when all studies were included (OR 1.30 [CI 1.02, 1.66]). Overall, these findings suggest that although there is a statistically significant effect between social support and post-transplant outcomes, the effect does not hold among high quality studies. The relationship of social support to post-transplant outcome is an area where more high quality research is particularly needed, as few studies have examined it (n = 10). Marital status was not significantly associated with post-transplant clinical outcomes post-transplantation, but was associated with medication adherence. Compared to unmarried recipients, married recipients experienced increased odds of being adherent to medication post-transplant (OR =1.46 [CI 1.21, 1.77]). Once again, however, the effect was not significant in high quality studies.
While marital status was significantly associated with better medication adherence, our study cannot establish a causal relationship between marital status and adherence, as several pathways and confounders may exist. First, this relationship was not observed in prospective studies or high quality studies, which found no effect for marital status on adherence. Consequently, study design and study quality may have an important effect on the strength and statistical significance of the associations between marital status and adherence reported among transplant recipients. High quality prospective trials are needed to establish a reliable estimate of this relationship. Second, higher socioeconomic status, which is associated with adherence, is strongly correlated with marital status [73] . Third, although we estimated the overall effect of marital status, we had no indicators of relationship quality or the ways in which marital status contributed to social support. Future qualitative studies should explore this further. Finally, marital status, though potentially the most consistent indicator of social support, may be unstable among transplant recipients. Fear of rejection, new pathologies, adhering to a complex medication regimen, side effects such as weight gain, ascites, and sexual dysfunction, and high out of pocket costs of immunosuppression have been associated with marital strain post-transplantation [74] . As such, these results suggest that marital status and marital quality may be valuable to include in overall assessments of social support resources available to patients to assist with coping post-transplantation. However, there is insufficient evidence to support the use of either marital status or inadequate social support as absolute contraindications to transplantation.
Although we found little evidence to support using social support as a strict contraindication to transplantation, our findings suggest that social support may be protective for transplant outcomes. Understanding how different types of support affect adherence and outcomes is important. For example, one of the highest quality studies, a prospective study of 304 heart and lung recipients, found that low perceived family caregiver support was associated with medication non-adherence (OR 2.59; 95% CI, 1.20-5.58, p b 0.05), but perceived support from friends was not associated with adherence [33] . By contrast, a study of only heart recipients by the same author [60] found that the association between poor caregiver support and medication adherence was not statistically significant, but was associated with difficulty in adhering to the overall regimen (including smoking cessation). A large retrospective study of liver recipients (n = 444) found that low social support scores were associated with non-adherence, but this was not significant in multivariate models. [56] . Another study examined non-adherence during the preceding six months and found that social support instability was associated with non-adherence (OR 2.25, CI 1.09, 4.65), but that low social support availability was not [34] . While the inconsistent findings reflect that social support is not a direct explanatory variable, it may play an important indirect role as a mediator or moderator. Some studies examined which aspects of social support which may improve outcomes, including: social engagement, emotional support, improved coping, and instrumental support, among others. Better understanding the mechanisms by which social support is protective may help shape future interventions and inform waitlist criteria.
Understanding whether there is a critical time during which social support is necessary for ensuring good outcomes is also central to informing its use as an eligibility criterion. For example, some transplant centers view inadequate social support as an absolute contraindication, reflecting concerns about transportation primarily in the first year related to: the ability of patients to seek care at the first sign of rejection or illness, to adhere to follow-up visits [75] . This may be especially true of centers serving rural populations. Other centers cite a period of four to six weeks following surgery, reflecting concerns that patients with inadequate social support will be unable to meet the demands of complex and onerous tasks associated with post-operative care, resulting in acute complications. Still others suggest that people without longterm support may be less motivated or able to cope with medication side-effects and may be less inclined to commit to the behavioral changes needed to maintain their graft. Future studies should examine the timing, type, and outcomes of social support to inform eligibility criteria. Qualitative research is needed to gain a more comprehensive understanding of which factors of social support are most important for improving outcomes.
The small sample sizes for some organ types complicate the interpretation of our findings by differing types of organ transplant. For example, although marital status was significantly associated with medication adherence for kidney transplant recipients, the result was not significant for liver transplant recipients. Some of these effects may be due to the small number of studies for some organ transplants. For example, Table 4 shows the sensitivity analyses by organ transplant type, and illustrating that only 3 studies included data on liver transplant patients, but that among the 696 patients included in this analysis, the estimated effect was low (OR 1.13) and not significant. Selection bias may provide one potential explanation for differences in the effect of marital status for liver transplant recipients. Higher rates of divorce and unmarried persons among persons with substance abuse may disproportionately affect liver transplant recipients than recipients of other organs. The effect of overall social support (disregarding marital status) is highest among liver transplant recipients (OR 1.34). Future studies should further examine differences by transplant type.
Our study is not without limitations. First, as social support cannot be randomly assigned, all studies were observational. Second, given the paucity of data, we included studies that evaluated social support before and after transplantation. Sensitivity analyses indicated that pre-post differences were not significant, although this should be examined further in future studies. Third, few studies examine the relationship between social support and long-term transplant outcomes. More long-term high prospective studies assessing social support before transplantation and following post-transplant outcomes are needed. Finally, it is important to acknowledge the heterogeneity of these studies, and, moreover, the complexity of the social support construct. The results of the meta-analysis may be challenging to interpret because of the variety of definitions and assessments, and as such it may be difficult to draw conclusions from the findings. Our results reflect a combination of expert review and meta-analysis. We approached this topic by first conducting a systematic review, qualitatively analyzing the relationship between social support or marital status, and adherence or outcomes. Our systematic review revealed sufficient similarities among the studies to merit conducting a meta-analysis in certain areas, while other measures (such as behavioral adherence and clinic follow-up) were too inconsistent to assess. The validity of the results of any meta-analysis is dependent upon the quality of the pooled studies. As previously discussed, the studies included in this review are not of high quality and are highly heterogeneous in their definitions of social support, outcome measures, and study designs. Consequently, our findings may not be completely generalizable and should be interpreted with caution.
Vulnerable populations continue to face considerable barriers to transplantation (2) (3) (4) (5) . Using social support as an eligibility criterion may restrict access for vulnerable populations, who may face greater difficulty demonstrating adequate support because of strained social support systems and inability to finance home-based supportive care. Persons of low socioeconomic status, racial and ethnic minorities, unmarried persons, older patients, and people with disabilities are more likely to have support systems strained by significant caregiving burdens and poor access to resources (18) . Though the exact number of patients excluded due to social support is unknown, estimates of how many patients are excluded from the waitlist due to psychosocial factors range from 5.6% of all patients screened for transplantation, to 18.6% of liver transplant canditates at one center [76] . At this center, psychosocial factors were the most common reason for ineligibility among African-American candidates compared to white candidates [39] . Greater research illustrating how social support affects vulnerable populations is needed. More research should also examine the perceived legitimacy and percieved value of social support evaluation to transplant teams.
Although CMS guidelines require that social support be considered in transplant evaluations, lack of consistent definitions and high quality evidence supporting an association between social support and transplant success undercut uniformity and obscure transparency in the evaluation process. Procedures for evaluating social support vary widely between centers, as does the import of social support in listing decisions. While some centers designate lack of social support as an absolute contraindication for transplantation, others require it only for certain organs, and still others consider social support only in conjunction with other factors. As such, more evidence is needed to determine how and why social support may be protective for transplant outcomes (if not medication adherence), and whether interventions can be tailored to help improve support among patients who have difficulty fulfilling this criterion. In a recent national survey of transplant clinicians, 86% supports the development of a more uniform approach to evaluating and considering social support in listing decisions (unpublished data, under review). Taken together, our findings support this sentiment: suggesting that use of social support should be revisited by the transplant community. CMS and UNOS should consider reevaluating how to incorporate social support in transplant evaluations in response to clinicians' desire for greater clarity and uniformity and the potential of disproportionate disadvantage for vulnerable populations.
Conclusions
Social support may be an unreliable predictor of post-transplant adherence and outcomes. Without greater evidence, professional societies may consider whether social support should be used to definitively exclude candidates from access to transplantation. Larger prospective studies using consistent and validated measures are needed to accurately assess the influence of social support on transplant outcomes.
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